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(57) Abstract: 

PROBLEM TO BE SOLVED: To calculate 
electromagnetic field intensity emitted by an electric 
circuit device at high speed while maintaining high 
precision. 

SOLUTION: A sample calculation processing part 4 
calculates mutual impedance in a sampling frequency 
without using an approximate expression. An approximate 
coefficient derivation processing part 5 calculates an 
approximate coefficient with an LU analysis method in 
accordance with the approximate expression that is 
constituted of the polynomial of the frequency, which is 
expressed by the approximate coefficient and the 
frequency, and that shows mutual impedance. An 
approximate calculation processing part 9 calculates the 
mutual impedance in the designated frequency with the 
approximate expression by using the approximate 
coefficient. An electromagnetic flow calculation 
processing part 10 calculates a current value flowing in 
respective elements by using the mutual impedance. An 
electromagnetic field calculation processing part 11 



calculates an electric field and a magnetic field by 
using the current value. 
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ffiE-f ls\£—jf>** HIT K5y^ ^*.Rt*fBE y 7" 

R©'** ft t co«eo#Jfi5$;-C':Jt $ ft/ti£ClsS;-C'& otS 
WflftWcfettSttE-rJ'tf-- ^>^. WET KSy* 

fetrffl v ^xm < z. t k. £ -o xmm-tz &m&mft&i® 
mm* 

fci3tt*ffiE-f ^tf— SET K S y * 
ffiSyr^a^OV^ftaoltt^T^ ttrfefflflaiS* 

HCfflLfc*»©ffiE^^fcr— filTKSy^y 

^StfHl!J7^Va x&rJ^^ro-t^vT'y x^fflfcSc 

[if*iS3] ffiE-Y^tf— ^^ZijteoV"X<0«riE 
fiffil^ifi. fflStSc^f.te^C^k ({fib, k=2rcf/ 
c, cte#i£) , ggBSfcr, j Jfi&#§Jt£aO, 
aU • ■ • StftO, bl, • ' * k-tZ&f, Zij=exp ( 
-jkr) CaO+alf a +a2f * + a3f B + a4f a + • • ■ 
+ j (bO/ f +bl f +b2 f 3 +b3 f °+b4 f r + • • 

ififlaSCW:* «***f. t£$t3rk «SU k = 2 *: f / 
c , c > Egfil* r , j ifi«H««*aO, 

aU • • • StftiCK bl, • • • i:i-5B#, Yij=exp ( 
-jkr) [aO+alf 2 + a2 f * +a3 f 6 +a4 f 8 + • • • 
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+ j (bO/ f +bl f +b2 f 3 +b3 f 8 +b4 f 7 + • • 

[W**5i fflEyr^-va ^BijK:ovvr©«reiE 

c , c teftig) , Effi* r , j 5E«ffi**cO, 
cU • • • &tfdO, dl, • • • i-f-S^f, Bij = exp ( 
-jkr) CcO+clf 2 + c2f* +c3f e +c4f 8 + ■ • • 
+ j (dOf +dlf 3 +d2f 3 +d3f 7 + d4f B + • • 
10 •) ] T?S>*r.t*r»«t"f-*l«*Jl2k:e*©*«ff 

[«*js 6 ] ra^fgvo&At^s 

i&ElfflK ^ JHttft » i: ©«©#*5£-t?* $ ftfcfi 

fc o -c a ttjnt&ftic *> rt 5 sew ^ tr- ^ ^ ^ % 

>'^ , ja**lc*J«-SttE-l'>'tf— yv^, fiSTK?y 

20 ^^aafli:!) t? ->a yov^d»xtt^t*, ttr 

yf—y-y^ tBSr F i y ^ y^ WtBS y 7 a y 

"C, l»e**t*:JB*»<0#*K:*rt*«E-r Vtf-^*V 
30 ^ ffiI7K5?'!S'^Mffi21)7^i'ay©^fn 

at, 

Hf? ^ ft fi HI 2 <^ «LS i *» fe 9 , 

#jss;-c** $ ftfc J£©s:t' o x 3 ttnttSt>c^ rt- sffi 
E-r vif-^y'^, wet y^x^&tfttEyrjj' 

va y*«ti£HKli*i(HI*fflS^fi*« HfrlEifi 
flasc*>fe * 5 JSi^-gs:* l u J: o t M < r. t 
50 tct ^^tffii-sata-c&oTs 



3 

**<o.i£«««ic*»aii-S*flai:*>6*9 , 

tJWE» 2 0>M«tt, Sf^<o«**©#*Ki*»J«ttS-f 

JMWW 5 &a i: a> S> * 5 r. i t ~T 5 

{000 1] 

a*H- s sttff © 3fi * * mmst &m » u o <? a? a -c* if 

is* 

[0 0 o 2] .«ftiai|^Ka>&;ttj|f t=-w 

IJOMiUt, B*fliVCC IftfttffeP* *ffl-C 
[0 0 0 3] t<OJ:5!te«ftft**«IJ£*-&6*:»lc 

->-yu Kaa«» ^ ^ * gffi§© «t 5 tern* ntum 

J|Ctt]£eK#&B£ Sti-cv^o 

[0 0 0 4] 

lt£*©&flf] fEfitett0«tfa>&j^£ftS«BMMft 

trffl^TSateiw-j-ar rco muffin, 

[0005] t¥oT, m&anmsmm*m&wt-?m^ 
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[0 0 0 6] Kk/h^u-^r^-r-fiflaifeH:, StagisiSg <fc 
***t»»iaK©ini[#jfeT*ae>«irifeTffc5. 

io 9uca.ft2m\ t ybtit£\ l \ 

[0007] ^£ftHK3&fifta« i R5n©*js*£ 

5SK«feK±SIH|tW:tf:Ktt«!i|t-e«>!9 % *fc, tHMrffl 

[0008] ^s/^^^i^cosfis*- 
— * y hm-±to#>£'b£t£&m (y^^xiz^f^) 

fctt, WK»aMEI|lffligKfc*jv^-CH:*->vhjfe*ffl 

30 [0 0 0 9] *-^yhfetov>-c©#%i:itiLT 

. H. N. Wang, J. H. Richmond and M. C. Gilreat 
h:"Sinusoldal reaction formulation for radiation a 
nd scattering from cond-ucting surface" IEEE TRANS 
ACTIONS ANTENNAS PROPAGATION vol. AP-23 1975 

ei i 9 w«*o**ff!iuti([m«iiassifH-s*--> y 

[0 0 10] iVSa. V— i/a i^«3*Hfel?&«S«lHllSSI 
■fcov>T> J'->^-ftLfe*jHt«*A^J7 s -^ 1 0 0 
40 £ Ltffif L7t^, Xt)"f—5 10 0 ©i**a*atw(i 
ilH*tB5«lOR3e«rfT5 (S 1 0 1) „ rcD^, 

^5 (s i o 2) „ *»a«3«ssfcas/jrv^-g-fj:ttSQ.a 
[ooi i] *sa i acDffl^^fc5^{c«ft(c:iiQ.a-t- 

*«jfi«c*i«»S?ur, ^KJliSIS:t-ov^-c©*lia* 
M*M-S. BP*>, 3 *S©tt*JBtt***Bf*©*# <s 

50 *S (S 1 0 3) '. *L-C, **7tft2^>^-^v^ 
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z i j t ffi&flmd&v ^xmm £ tift*-* ^ h m<7>mm 

Lt, ^ro^T-feSSjjfEflft I i (S 1 0 4) G 

10 0 1 2] 3UktShX^&£&M&l£'3^X<Z> 
HSMm»T Ltcfr&fo&M^Z (S 1 0 5) „ jfc&ScO 

t, SIO 5 fc*JV>-C**fcSi!fEffl[ I i tfi)n&m.m&i£ 

U n*l,*a*7*— ^ 101i LTt&ifflL (SIO 
6) % rcDg^.^s/T'S 1 0 SfrrnVM-fo T.f-y-T^ 

i o sjcasvvr* **M©*W;iKi4s*v"*£\ 

SIO 2£J!.rSr#93S-t - o 
[0 0 13] 

5„ 0flA.HU B*^4b**t5EMCS«**J<Oft*t?fc* 
V C C I ft»£*!V vC tt» ftlMJHttflfcfflFtttf 3 0MHz 

[0014] B 2 o temi-l: 5 ic» SS«.$U 

O 2±<£>gj&&BSl O 3^#^lio^5o 0 3 

r±K^>iv< (tu^iais) i o 4©w*«rV">-^.(ftffir 

IhISS) 1 0 O 4©tH#HV'VU;*!|K 

©«BEK»*»o. ttoT* . URttztinSMUS l O 3*»fe 
JtttSitCriMMEWU *n j/*G>a6*JHtt* (fO) 
IstfME, {-09ffiRf»OKIItt (fl, f2, • • - fn, • ■ 

[0 0 15] rcofc*, ««#HME*WiSlifc:l3V''T 

[0 0 16] L*»U tt3te<©«mJHa^«S»zJ:-3 

T0 2 i co-gJ'M^ h7A0*-#sfe*(;ifi, ^e— ^ 

fetf*itffcv\, BP*>^ Eli 9 fc^J; 5 fc, £-JSi£$:fe 
i:s l o 3&t*s l o 4** 9 ~<©fc 

»cJ:o-CEMC«jft«*J<o«**»JSi-S*»5*»**IWf 

*«*><>*:„ Wic, 01 goUS^ytf-^yAOltlt 
(S l 0 3) fc:tt\ *<ottJMb6S»*-c*Sfc«>te, S 

*T*v*«fl*#Kfc^6fcv>$HJB;9SS>ofc. 
[00 17] BP*>, tt*<z>ttttJf&ft*tt&KH:. vvf 
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[0 0 18] H-gB#[WJ<0— KT»i5tfc 
5o H-I^Hl4->5a u— is a ^(DM&X-hZ 3&tc<z> 

10 Lt, = Vg^<0*fis-CS>S3ft7E(04fefl:*:l 

-£\ H@05jg&$:Hiov>TE] l 9®^ffys l o 3, 
SIO 4MS 1 0 6 £ 1 0Xff^*fc*fc*«#M*:* 
LT^Tfco BP*>, 02 lCDSIM^ f>7A8fc*5tJ5 

fe 0 las-r^tf— yv^con-g (si 

0 3) ktffcttlHL igi£#ftiC0>tMt (S 1 0 4) left 

£\ »tt©«#I^W:*J|i©«-f|f (s l o 6) tcftftfcK 
20 [0 0 19] **W#tt\ ffiflHrttrffiv* 

■cows** i fc a ««isegB<©saw^5 

9 8 0 6 2 W7fllfll6fl ffljfi) „ r. <£>ffi<£l 

fc»t?&5„ zicoapsctt, *#«ictt, m&MMtm 

30 LfctiS^^tf-yv^^ (iSiSfit) *ffl^TS^3i 
[00203 n©*«jH!a**a»»4Htt*<©**a: 

40 [00 2 l]ftot, Ci©««ff!MEilta3S»K:J:ft 

[0022] trs-e, m«IalliS^aw«c#t-t-5«^# 
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[0 0 2 3] -?-r-C, #$§W#tt, S{=^¥7-2 9 

8 o 6 2^<Dmmnmm%.tiimm£^^x&ttLfttii 
[0024] fgmzQLWi-z t s zawmniummm 

[0 0 2 5] *3BWtt» tt«lHlK|g|E<o£tt^£*aEJl 

W«ESa^ro^Lffl*-fe*«^i-.5 r. t * B M <k-f So 
[0 0 2 6] 

[0 0 2 7] fiMfiMSfctHTSB 2 » % fflS^ V t?-^ 

SET K^yi'^itfflSIIT^i/BXWVvfii 
a»Xtt£-Ck:o^-C, ^^tSS-YVtf— ^X*, *g2T 

[00 28] S&£MftRtl-**IS 2 tt*V^thJMG«aM 

[00293 ififfiiffsc^affi 9 fix iaEu^tmsp 2 x 
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ttft**uafiB 1 0 n % ffifl«n-gfiaaifiJ9^g[mufcfas 

10 xmwzwm-tZo 

10030] *.&w<Dn&ftmm.fi.mmw.2 ott % mis. 

(Dft&m&xm^nmLx&m&mtbxmmik-tzz t 

[0 0 3 1] «E-f >- tf-^>-^^«rS{aS;^fflv^-C*: 

sS> 6 * zmtt&X.*M< r i fc i o -ciEflaflS***! 
>- s»te*jv«r#ffl*ft5«:StTrj4*< racist 

[0032] got, *nwom^5fia^aiSB2 0 

#>Xffim£!&xm-^ki£X>%Z>\ iv^5*«W#©* 

«*4rKa[-c!itaa-c#ij k^->b*&.w%<z>%iit.tmn, 

[0 0 3 3] ft*J» LU^ft?&^na^«ig5i^ieiC© 

50 mm (ffis-Y^tf-^^^^^-t-jfffa^jB^sig^ 
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temog-mum) ZLufmfe&m^xmni-z&m-i 

it*j6SC**JII**©*«**» fe * 6 iEfla*-C*> * r. t fc 

[0034] ^r, *&w<on&R%ig&iiimw.2 0 iC 
[0035] *f&9HDmmmut#mM2 o 

fc48ti-6«2-<^br--y^Zij«:J|tffl-*-«. 
[0 0 3 6] ffis-f vtr— ^v-^zijirovvrroifiPiS 

W\ *»M»Cfl§oT, Zij=exp (-jkr) (a0+alf a 
+a2 f * + a3 f s + a4 f B + • • • + j (bO/ f +bl f 
+b2f 3 +b3f s +b4f 7 + •••)} -CfcSo 
T\ f teJSi&&, aO. aU • • • tt3*#tt<©3fi««»:, 

bo, bu • ■ • tt*jWpoiBcfla«»c-ea>*. j ft 

kfctk = 2 x f /o-CS*^ti5li (tt 
ft) % rti:2<B<Z3SSf A») ro+'CHW© 

[0 0 3 7] ffiSl'Vtf— ^V*Zij©iaRSC0>ltiR«S 

JS*nftt**ft»<B**nte*Uv>fl££ft*. t£-= 

Zijtr^Cttl-f-So rc^ffiS^Vtf— ^'V^Zijfi, # 
f^ffiaij£ft*tt0ij&a>&%& B ttot, nfl 

coHftSS a i j ^dljRffi 3 ij i ifiWsxnUt tt4x. fett 

[00 38] 3&iHffK#W*Ha*|S 5 14, nflK>%ttff a 

i jroffl i n ^7" y ^^Wft* i *a£ia^:©*ma3 
fcftAi-sr. iicj: 5, j|ftttJ£ov>-r«>nfla>ii&# 
S3* ATS. »E«#jW*a&a»5tt, nj@0 

<o*syEraa*a:r8. ^lt, i^ffft*tfi*Laffi s 

iSflaflMStoo, ai, • • • ftt;*««©iE««*bO, bK 
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• • • €:jRii>£o 

[0 0 3 9] ilifc#a«*«K^I4LU$WWfc»cJ:o 

*»<«iakiLu»iifife*affl-f-sria«'C#6. rix 

[oo4o] sghbh-jmuuis 9 a, aaHancfjeo-t, ta 
mm.v>&* t± ^m^wmimm 5\cx^> x&m $ n 

mrfcft<, ttS-rv'tf-^^zijroifflH**:* 

[0 04 1] r oS<El^ttW5!5©J; 5 fc**-C«KfcJ0 
Tf*>SO»T?, «n-f^tr-^^zij©5E«*«rJ|tai-*- 

20 L-CreoSP^^^i-SS&aa, LU^iS^ioT 
[0 0 4 2] «oT, *^McoSa#^J*jg£iiJi^B 2 0 

*fi-Ct, *«||i3ME®iltHi«r*«>T«B»III-Ctf 5 - i 
[0 0 4 3] 

[^Wra*J6co^«8] 

«a^3a«gtm^B2 0tt, cpu, ^*yat;>*y 

[0 044] A^&aSfl l J±> «a^3^JS^itiSB2 o 
««lSlgSlV«r*9c«>Sai (f— 7*Y^y^Xtt!7 

so [0045] A^j*Jtaa5 1 fctemss^aiKcDgfflcofcit) 
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[oo4 6] mfc&&savti'5.=. is— is a isommth 

S 0 «MFr«t*o«AI§IKS|KdS VCC I 

«a+**»*/SWH-*»fr, JattCfcffiBI^IMfflttfttilF 
«I^U^30MHz~lGHz £ $*lS 0 **S, Jflft 
flttKBtt* EMCO^Boftfe&ttttHfft::* f5» 

[0 0 4 7] ->S~V— S/a V*fr5^*B**tt:Stt 

[0 0 4 8] ^^-i'a v£fr5^#J3i£$:«:, ii 

jaifc&fcg-^t, A**m»iri, s*^os'^^« 

Sftm^-So 3.ftferoffljes8c©#/r*s^*3. u— =/3 

[0049] f-^/u»3£«waajs a, f-v^tmttt 

S|J2£-fli/&-#-£ 0 fi««»W-JMB2H:5*— *7r^6 
[0050] f-^A«:£*Haa$3H\ JSiS&ISBteS 

"9" ^A'lsj&mm s * y icttn <* ftfejatttta b 

j&t&agMti:, ^Lfc-^vyy >^«ife«*n*<0 
[0051] f-^^y v^ja&S:ttja*Si:ffiHcog^:tt 

* (n-i) T?«ofciBHr-e»«wij:«f*9*»c»3e**L 

S 0 #J;t«!, J3%&3SSa*3 0MH z~l GH z t»& 
f-i, f= a > f B3 , f=*, f LT» 
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s^ns 0 f-^T-y v^jaagfcf .x, f. 3 , f.3. f 

&t*f. s f±, 3 0 MHz, 250MHz, 5 00 

MHz, 7 5 0MH zWl GH z i$tLS„ *fc/J>£ 

m-?& 5 0 MH z -Ctt* < , ttMJnWWtfftoft/JMK 3 

0MH z <k£;ft,5 0 

[0 0 5 2] fiU tf-^y X^Mttlt0lHinF0i44H£ 

[0 0 5 3] f-^TVUffgUOaSUte, niSrof-^T'y 

*^*»tra£yr^S'Bi'fcj|tttH-s 0 r<ofe*}c, 
f- yy^^amm 4 * y icftiftsnfcnflwf-^ 
ry ^n***r#i«-#-6. fia-o^-^^, ffis 

'/Sal — ^a^atfc-CfcSWKHKIfcllJc 

20 T, ftS-O-tr— i/V^, ttST yffX&xm'M. 

yr^j/a^©v^n*>x»4^»iJtmt*n*. ibsy 

ant, *— >^h»jc*jv»"c«ffl**L«jB]*i<otnit 
t-io-cfTtoti5„ tot, umztims.-tw—ir 

[0054] ffls^^tr-^v^zij^m-t-s^-, 

It^icT^fefenS 2i@OR^ffl<©#>*'tcov>-c, f- 
y ^^SfOfiStf n <@-C& So 
30 lf^&aai5 4ttg£i±iLfcffiSY>-tf-^>'^«r^>-tf- 

^Atwsyr^^a^triitffi-^sifrd-, ^co7r-r^ 

[0 0 5 5] n = 5-?£>!9, 5fiOt>'7 , !)>' 

^JB*«f.x, f= 3 , f-3, f M , f «■3i^s»JE*i^Tv^ 

s^a-, *f-^y^^«tMkf.i-f rt »c*j«-cttE 

-Ti'bf— y>'^ZiJ. 1 ~ZiJ rt iaJ*a?>6li«. ££<3-C, 

40 ov>-r, 5i@<^tia-i'xtr— ^x^zij.x—zij^aco* 
flettfcJHta****. rtv^offis^vtf-y^zij 

.i~Zij. a W:WT<©J; 5 IzmZtiZ. 
Zij„i= o j p i j.! 

Zij s2 = aij s2 + j 0ij»2 
Zij s3 = a ij s3 + j ^ ij„3 
Z ij B *= a j jS i j a * 

Zij„a= a ij oS + j P ij sB 

r^-c, aijttffis-i'^tf-^^zijco^ffi^ffl:. 



(8) 



9-237291 
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[oo5 6i iaa«witaii!Bi»5tt % f-v^vMH-jMi 

«S||CU Life. nfll«>ffiE«Y >- tf~ ^^^St/^V 

[0057] ffis^xtr— y>xziHd^X(Di5:i&.3; 

te> *8Ml:ffioT, Zij=exp(-jkr)[aO +alf 2 + 
a2 f * +a3 f 6 +a4 f 8 + • • • + j (bO/ f +bl f + 
b2f 3 +b3f 3 +b4f T + • • • ) ] -C$>5o 
f ttAttft. aO, al» • • • »3Hfcffi<Oi&{K«tt, bO, 
bU • • • tt**SB<03Sflafl«fcTrfc5o i tt**C 

kfc£k = 2 k f / c b*lZ>m~ rtt2<@(D 

W*©«f*C?flll«Jffi«-eS)5. f 54tfc4<, TaOj CO 
Jgtt TaOXf 0 =aOJ TbO/fj WJStt 

rboxf- i j fcsjjre&s. t*^r, 

mk(0,2.4,6,8, • • •) 

sftn?*>9, *««tt««*«>««c(-l.l,3.6,7, • • ■) 

[0 0 5 8] ffiET h*5y^^YijK:ov^©ifi«* 
W\ Yij=exp(-jkr) CaO+al f 2 + a2 f * +a3 f ° +a 
4 f 8 + • • • + j (bO/ f +bl f +b2 f 3 +b3 f s +b 

4f T + • • •) ] mtttas^ xt:- *V;* 

[0 0 5 9] ffiSyr^">aVBijfCOV^-COjSfla^; 
tt, Bij = exp(-jkr) [cO+cl f 2 +c2f* +c3f 6 + 
c4 f 8 + • • • + j (dO f +dl f 3 +d2 f s +d3 f 7 + 
d4f 9 + • • • ) ) T'&So cO, cl, • • • teH&Sfl'© 

iafa^gc, *>, &u • • • »aHWiJ®iffifla«*-e*5. 
m i f r-ijRj -e»*<«jfi*f <o ri 

[0060] wa-i'^tf— ^^**±jfi<oififla 

' ij .i=aO+al f »x 2 +a2 f s i* 

' ij .2=a0+al f » 3 2 +a2 f a2 4 

' ij o3=a0+al f s3 2 +a2 f « 3 * 

' ij .«=aO+al f ,» 2 +a2 f 

' ij , s =aO+al f sS 2 +a2 f 3S " 

5a' ij ,x~a' ij sS COfiirtf-VyyUffgC«l ! SaP4 {C 



14 



— ^J^ZijfCO^T©©©^*, Zij = exp(-jkr) 

CaO+al f 2 + a2 f * +a3 f 6 +a4 f 8 + j (bO/ f +b 
If +b2f 3 +b3f 3 +b4f 7 ) ] ktStlffo ffilT K 
$ >-*Yijk:o^-COj£ffilitteU Yij = exp(-jkr) 
[aO+al f 3 +a2 f * +a3 f 6 +a4 f 8 + j (bO/ f + 

bif +b2f 3 +b3f s +b4f) ] i^ftSo fflsyr 

^ J/g ^BijKOVNTCOffifglztte, Bij = exp(- jkr) 
10 CcO + cl f 2 +c2f 4 +c3f 6 +c4f 8 + j (dOf+dl 
f 3 +d2f ° +d3f T +d4f 9 ) J kZtlZo 
[0 0 6 1] iS»*H:A*aa»l*»fe©A*KJ:0» 

fiSC©JI5Hl*>iEIHSC«>*»n«r*H-f-5ri:JtJ:5, 3£ 

20 [0062] i&m&m&ta&mto 5 iEfla«*©iicta 

(DfrMc^^K?— -f^X 7 T^J^ 7 \£&it)£ flit nffi£> 
6. 

[0 0 6 3] ffltH n=5TJfc*3s 5 U X 

40 JfSWWffiS^^tr— ^^Zij (<©HgC*Ba'ij ) 

* 

+a3 f .i 6 +a4 f »i 8 
+a3 f aa 8 +a4 f s2 8 
+a3 f „ 3 a +a4 f a3 8 
+a3 f ,* 6 +a4 f ,* 8 
+a3 f , s s +a4 f sS 8 

50 



(9) 
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15 
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Zijai/expE — j(2 


7C 


X 
I 


»i/c;rj 


— a 


Zij s2 /'exp[-j(2 




f 


-/c)r] 


= a 


Zij^a/expC— j(2 




f 


. 3 /c)r] 


— a 


Zij. 4/ / exp[-j(2 




f 


-/c)r] 


— a 


Zij ss /exp[-j(2 


7C 


f 


» a /c)r] 


— a 



10 



ij -i+ j 0'ij « 

ij «2 + j j3 * X j s2 

ij -3+ j 0' ij s3 
ij »*+ j m 
ij =s+ j /3* ij »s 

* [0 0 6 4] mmc y % &®.&Mmtu>tmm 5 sai© 

tf j ©«-cs* 5 2 flossmoti v tf-^y^ z 
ij 0 ' ij ) icov^cDtcorfcs 0 ra&co 



V>-5 0 Mi', i&tf j ©fTC^S 2{@©^©4''ij>K 

a4Ko^T©5ra©*fc£f§i£*i | i?< r kicXoX, iff 

?3Wj£M#SaO~a4f±, i j (DUXfe* 5 2 

/3'ij sl =b/f «+blf .i+b2f sl 3 +b3f, l B +b4f„ r 
0'ij = a =b/f . 3 +blf „ 3 +b2f » 2 3 +b3f ^° +b4f „a r 
0 ' ij a3 =b/f . 3 +bl f , 3 +b2 f , 3 3 +b3 f s3 8 +b4 f » 3 r 
i3 ' ij »«=b/f ,,+bl f „+b2 f « 3 +b3 f M " +b4 f ^ 
0 ' ij - B =b/f s6 +bl f sS +b2 f sS 3 +b3 f „ s s +b4 f 
iJlferoSiaU&flSCSrflK r iCiot, jfflEl^tfcbO- -*a'ij rt ©|Mtfc«flS^«©K:t>a»itabfe-*\ mttm. 

20 «La<©— if© J: 5 * i j CQfiSO&L-g- 



^cbo~b4tt x i j c7>fit-e£* s 2 fflcos*ra©*i2 
[0065] vt. ^aftguteaffi s 

tt, nilfeO»3aUEraSC*LU^WI|}!fe*fflV>-C*<ri 

K«£ot\ filH«^Ca0~a425LTJ ! )fiflH#^:b0~b4**fe 

L U^ftCWKOflita3lf!> 

o'ij aa ~a'ij .»©«^^y^^H«Ifcf .i~f 

SKBHc J; ?) jKffl** % aia#^aO~a4Sr^£ttl-t-5 £ k it 

[0 0 6 6] BWE*Ma«*#**W*«W{EJ:!Jia 
SMS<»£\ i jtt/ j ro*©awb»cjifi tr*«*o' ij 
=i~a'ij ^©«[«!ft>«<W-*(0-e&s*»&, igi:;*® 
a*«iv^TjEfi««ao~«4*i|[ffl-t-6 jiaa* i at; j © 



30 Zij©^SBa*ij , 1 ~o'ij . a ©i£filfi%IS:aO~a4fCO 
[0 0 6 7] SjS, SEflgtfRftllUAaflS 5 »m< ^'M 

«>5, -^^^y^^asst^f B ,~f o S x'fcs«t-s-, a 

SPo'ij .i~a'ij .alcove© 5 fi©I4*git«rffl 

v--5 0 ji*vfe©3iifc*a*H:, as^-efcs ixt/j ©fit 

40 [0 0 6 8] r©jgSc*8iSCH:£tTa> J: 5 fc^$tus 0 



aO + al f 


2 

si 


+ a2 f 


4 

si 


H-a3f 


6 

sl 


+a4 f S1 B 


= a 


ij 


91 


aO + al f 


2 

32 


+ a2 f 


4 

32 


+ a3f 


6 

32 


+ a4 f s2 s 


— a 1 


ij 


s2 


aO + al f 


2 

s3 


+ a2 f 


4 

s3 


+ a3f 


6 

s3 


+ a4 f s3 8 


= a 1 


ij 


s3 


aO + al f 


2 

s4 


+ a2 f 


4 

s4 


+a3f 


B 

34 


+ a4f s4 8 


= a 1 


ij 


s4 


aO + al f 


2 

sS 


-fr-a2 f 


4 

95 


+ a3f 


6 


+ a4f s3 a 


= a 3 


ij 


s5 



a'ij s i+j »i=Zij.i/exp[— j(2 it f .i/c)r] 
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a'ij -2+ j jS'ij .2= Zijaa/expC— j(2 n f . 2 /c)r] 
a'ij s3 + j 0'ij »3=Zij» 3 /exp[ — j(2 re f » 3 /c)r] 
o'ij »*+ j »4=Zij t i4/ / exp[— j(2 jt f , 4 /c)r] 

a'ij «o+ j 0'ij .3= Zij-n/expC — j(2 jc f »o/c)r] 
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^-oT, S;0)^J3V>-C, *&lfla'ij .i~o'ij . a i* i 
& f s i~ f salii^&S. S i®OiEM^SaO~a4tt 

iat^j <o«[<z)K'fi2te*st-c8Mbi-*aaso*ij „~ 

a'ij .sf&Si^tfcnS. 

[0 0 6 9] i©J:5<e«jft*»fe*<l)4r**i:. 

V-hT— ^^^.ZijCD|S|g:gPa' ij ,x~a'ij -sCOflt^S 

*s»d-ct>, feia©«* f .»° — f sS 8 5 * 



[0 0 7 0] *®<0&ia©««CfT5fl!JS i RXf j ©ttte £ 

f ,i° ~ f -» 8 fc ft 5 5 fT 5 5H®«|WtM*:, 
[0 0 7 1] 

[*1] 



S 1 


2 


f 


4 

3 1 


f 


31 


6 


f 


e 

s 1 


SZ 


2 


f 


■ 4 
SZ 


f 


S2 


6 


f 




S3 


2 


f 




f 


S3 


6 


f 




34 


2 


f 


4 

S4 


f 


84 


6 


f 


a 

S4 


S5 


2 


£ 


4 

B3 


f 


S5 


h 


f 


.s 8 



1 0 
L,» 1 

L 31 L 3t 



0 
0 
1 



L 41 L 42 L 43 

L SI L S2 L S3 



0 
0 
0 
1 



0 
0 
0 
0 



L 54 1 



Uu Ul2 UlS U,4 UlS 

0 U« U Z3 U 2 « Uzs 

0 0 u 33 u a4 u as 

0 0 0 u 4 « u« 5 

0 0 0 0 U S s 



40 



[0 0 7 3] 
[ft 2] 
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20 



c 


1 1 


c 


12 


c 


1 3 


c 


14 


c 


IS 


c 


31 


c 


22 


c 


S3 


c 


Z4 


c 


Z5 


c 


a i 


c 


3? 


c 


33 


c 


34 


c 


35 


c 


4 i 


c 


4? 


c 


43 


c 


44 


c 


45 


c 


91 


c 


93 


c 


33 


c 


54 


c 


S5 



S L 


2 


f 


31 


4 


f 


s 1 


f 


S l 


£2 


2 


f 


sZ 


4 


f 




f 


sz 


S3 


3 


f 


s3 


4 


f 




f 


83 


*4 


3 


f 


s4 


4 


f 


04 


f 


84 


S3 


S 


f 


o5 


4 


f 


as' 


r 





[0 0 7 4] r*Ur£9, 3*3>i0*iate*5tt6THAfT 

Uln = Cln 

L ml =C ml. / Ull 

U2n =C2n - L21Uln 

L m2 = ( Cm2- Lm2U12)/U22 

U3n =C3n - L31Uln- L32U2n 

L m3 = ( Cm3- LmlU 13- Lm2U23)/U33 

U4n = C4n - L41Uln- L42U2n- L43U3n 

L 54 =( C54- L51U14- L52U24- L53U34)/U44 

U55 = C55 - L51U15- L52U25- L53U35- L54U45 

a 4 =Y5 / U55 30 
am =( Y m+1 — £U m+l,n X an ) /V m+1, m 
+ 1 

{IU L» n= m+1 4 £ m = 3,2, 1,0 

T*fc£ 0 U m+l,n fif£m+ lfr^n3*jCD±H^ 

ff5IJU^K***b % U m+1, m+1 fiUm+lfT^m 
+ 1 MO± = Afr^OU^****^ 

[0 0 7 5] rrts Yn H:Ra;<?5J:5fr*5v^rv^ 0 

Lmnir^foYn *#»S4&«"C*>So 40 
Yl =a'ij 31 

Ym = ( a'ij ^-ZLmnXYn ) 

f&U L(in=l^fcm$-CT*fc5, m = 2,3,4,5 T?& 
So LmnttJBmtf»nM^T=AfTWL«>B3|f-e 

& So 

[0 0 7 6] tA±Ol&K^^*IJSi:5i-, ^ftLma&tf 
UmnCOffil, 5«©1hX:/y ^«*#f .i~f . B <Offl[ 

<o*K:J:oTJE*5» iit;jOll:J:oT(aEfcL,4 

V\ $£oT, S^Lmn&tfUnmCOftte, i St? j CDffitfS 



L«lH:^C<3>fc*JJt*THAtfWL©B*'Cfc*.. * 
ff* 1 JAW*". 



(n=l ~5) 
(m=2 ~5) 
(n=2 ~5) 
(m=3,4,5) 
(n=3,4,5) 
(m=4, 5) 
(n=4, 5) 



a'ij sS <Z>m&mt-t5Z ifc 6 i", MfE^® 
mn&t?Umn©fitf± 5 ifi©-?- ^ V IsfWiak f =i~ f .s 

[0077] ^±«oS£l«*^«S<i: **ng: 

aO~a4M\ i St? j COffiaS&fbL-CffiE-r i'fcf— 

a'ij .5©IiiJi&Yl ZOJYm r.£>Yl St? 

Ym £g3fUnm£a>k*&ig:a0~a4*r;fcat>5 o 

[00 7 8] fc*J, rOijlC, 5£g>C9fH?*&lICO$S* 
•CfeSS^LmaS.t>'Umn(©1Ett, ffifl^8ta0~a4£r5fc£> 

a<H#!g:ao~a4*** 5 fc*^iss«ta*^-(©^re* r 

mnStl 5 Unm<©|If4S{6t#^aO~a4^ffl«!.a©4 , F^M*-C 

[0079] LU#fl?ifefc: iftfi, 5C(D©jS:£*l!3C;w: 
tt l mwcRtf. i St? j fiOficoM^-frl'cto 
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-C5£* S 2 flOKSmottE'l' -y tT— Z i 

oT*&&aO~a4a5#*P>;ft5o r COS5£teate i 

[0080] £l_htt, fBS-l' >-tf-^X^OSfgia©^ 
0' ij =i~ |3 ' ij e S {-*JitSS<a#^CbO~b4fCOV> 

tt!i>feWfea>-e&6. t£o-c, £«i#$tgmtea&5K 
©tei stUNcfcotaw-c**. bp*>, Lu^nffit 

[0 0 8 1] LU^feCi52W©^fflffil 
T, ^ISWcoteaiks 5) Kov^TBasfc^o ft 
*Jv HI 3 (C^i-— jI<Oteas 5 1~S54tt, j£f6l«lfe 

#-f-teas 5Mf3-$-6«.a-es>a. rrotea 

W\ fS5>f Vtf— fB2T KS: yfyTsftXJ&E. 

[0082] El 3 izTF-tx 5 t-, #«w<©teafc*^ 
waffle 5 a&#sa; (©-») ^^at, 

«?+M»JIMr^©ttJ|tie.fcO#a?>S (S5 1) „ 
tyMt, 5<irof-X7°y V^JS*^f -i~f ..d 

fl'u .««5SUfr»cov«-c*f?s*i6. -©tea^iEo 
[0 0 8 3] w-, i-s.o'j ©fltroilsa-&^r}-MJ^ 
^TAtMUUMm 4 i-*5ft * attffiE-r v if— z 

ij©tU|t*:»c, «fflES02>»cl£o-C*ftfen» (S5 

2) „ 

[0 0 8 4] jWc, LU&JB8&:tt5a£#a3:a>ft 
SC®OfHHcJ;5*ft6 (S5 3) o JMWWctt, 
CPURTf**:]) bhX. S51^cioV^T 

#*fc**L«u UmOffcS 5 2t*JV^*»fcttl 

/3*ij -fe f h *JtfcS©fc:ftA 

*^^JS^Si^«*aO~B4&t«E»«*bO~b4«S*<B> 

[00 8 5] #fefcfif&#3£aO~a4&0 ! 34fl^$CbO~b4 
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14, %ffe(T> i Jtt/ j 5 2«OK*JC-3V^O 

ao~a4aT/3Efi-»«bo~b4«r#ft*»aas»9 a*n 
(s 5 4) 0 #*-cwj:v<>»d\ i j 

CO^TKOV ^Ti£©#&aO~a4&tfi5<Bl#gcbO~b42r Jfc 

fes«Laa*ift0>g£fts. 

[0086] «o-c, **w©»aica:*»fr, ±IECD 

10 «ias 5 1 tel\B}a>&-mft£tl, HUMS 5 2~S 5 4<D 

fr&iAxri vastus. hp%>, ss 

a (s 5 i ) * i j it i*0 

<o 3g*^s«atta;©4:»< tea, in 

r co^teaifij* rfij-h-r 5 r £ a* *ri& t fc 5 „ 
[oo8 7] r r-c% *?gM<©teai©*Hfc©fc*fc, 
20 HtriEcDsCOic^^ns^^'S^f'f-^y >sm$i$c 

<t 9 **n?£-e25 5 i£©«a0~a4^**:fe S (&L 

[0 0 8 8] a#©»afcJ:6iS*a«»*ai«Mffl7n — 

4-04fC^-f- o /£4b\ Hl4f±mriizB<On= 5»^e-}COV> 

-coant ©jaajc i s iaaffanttatta^ n -«rs%i-. 

[0 0 8 9] H4JC*JV«X, ffil'fV^^^ 
30 Zij^HISWa'ij ,i~a'ij _ 8 S.tJ { ltt**|5 0 ' i j al ~ 
/3'ij =»wttas, •^^7°^H-^teaSP4ttjb'»tSW-^:4r 
WrSfi<0*®fc:ieo-C*ftfenS (S5 1' ) o s 
5 1' »40 3<©S 5 2 tK— <©teaT&5o 
[0 0 9 0] fclE, ffi2Y ^tf— i^^ZiJOSBSWB 
o'ij .^a'ij .«RtJ«dHff:»/S , ij.i~/3 , ij sS to 

ammcx. v&gm< <ss2' ) . ffisi'vif 

Sc*aSC0*:*«>*«©»t?CPU&tJS^ i &y»c-fes' h 

~o'ij » s »ffl, mm r roit^*^:A^-s 0 ^tlt, 5 

<?X.m£;m%f \Z.£VM<o rtlJ-if, ififil#^aO~ 
[0 0 9 1] r ©il«-Otea^*3V>T«, S 5 2 ' YiM 

(sfa#fcao~a4#?) (o^r^M* cs 

50 ^Lmn, Umn) r ft£«ff LTftlSrJiiifcStea 
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[0 0 9 2] #&fc£P#SfcaO~a4&tfS{a#$:bO~b4 

aO~a4&ttt5M'&&bO~b4£#fcS&a;a5|* 5 in 
#ffcaO~a4&tf 3tE&fftlfcbO~b4 £ * * i^****^ * 

(S5 3' ) o *»rvN*v^»fr, i JSctJ j ro^troffi-^- 
*co£Tteo^Tffi{&^&ao~a42£Tj ? fiM^^bOM 3 4£ 

#3t>S&a (S 5 1 ' ~S 5 2' ) R&S 5 3' #S«fc9 

ig^ftSo S5 3' f±l3 3OTS 5 4 <tH— ©iaa-Cfe 

So 

[0 0 9 3] t¥oT, aMra>»afc:J:s»9\ ifBcoftt 
SIS 5 1 * -S53' i&t) 5 j OifS-^©^* 

**y hLTriui:iIWK<«« (S 5 2' ) * i 
[0 0 9 4] ^RWtOMaiiBWJOfflaiSrlfclJE-f-S 

<Sii»fo^JSJ:5lC, 0 3 OS 5 1WS 5 3f±, st&W. 

aroptySttJ&fcSfcroro, 04ros52' KffiS-fs, 
sfcSBWfCfcSflLatt, HBcO&a-t'&ofclUros 5 
2' *0 3©S 5 lSt/S 5 3fC2^8"IL-C> *»o, 
to—XtoKMS 5 1 jgLA<— ^rofl-KfflLfcffia 

T-fcSo 

[0 0 9 5] LU5MIHfc£U1-<0*!f«, GHttftf*;**!* 
[0 0 9 6] tJtfcjfrLT, **W©«Bl<oJ:5lc, L 

u»»iSK:j;o-c*s^sa*»<»a', assess© 

&M< lBmt:2&Z>tfrftlBM (S 5 1 ) 

a (S5 3) ki£2#%ix-%z>a ^©ron-^tftia 

(S5 1) ©tt**+Wtt*£LT«MPLT, 

5 jSLS;@C0ffg[Sa.a (S5 3) SrfiJfflT-#So t£o 

x, — *-co&as 5 i igb^u— ^mfwcm-tz. i 

* < ~ 1 IE «£ o Ttefe T -5Tfg £ * 5 0 

[0097] 5£©£i£©<!:£Jfclfc-rs<k, S:® 
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[0 0 9 8] ^±<£><£ 5 K> *«W©«Stt, JiSc^-s 
a<D*rW<«WO*(P^*iSa{)6»as-5 lt:M0 3gL 
^-/^irffltritiot, r©SMfl.a*rfl(aHfcU 

[0 0 9 9] «±*S3E««f(*H|t»2Ji:*fJ'6»a-C* 

So a«ffi««nic*2«sff5»ari, ffia-rvtf-^v- 
S i&nmk* L u##ifc{c J: 5 Htm 

«taoM*aa-efcSo wW&attnjB^&fts lffi©-^ 

[0100] iEiH««:fH|taj2U:*J^-CH:, WE-fvtr 

io-tfT^nSo la»u rogcaiaafi«rg Lfe2fla 

teawMBic**.*!***** o*#< t&\ 

[0101] m^*fL-c, m^coffis-Y^tr-yv^. 
*0*mftatt£&ft**Latt 9 jc*jv >-cf?fcns 0 r 

»m«La^, «iSit®H(*}fcfe5«^fli («*.tfmfio 

9 8§) <©B)f^iaStic}cov^-C, i^ l 9igLllfi 1 $n 
So L^L, 1 fl©K««cfcovx©«ai^Wi««*-C 

S„ 

[0102] ififatf^aspg^, fifia^gtffl^aap 
40 tf-^^^^aflaffi^r^m-f-So roo^&t', iE^tf 

[0 10 3]^Jxfi, n=5fi5i^ ffl2-<>-f— 
yv^ZijtOV^TOiafil^ft, Zij = exp [ -j(2jc 
f /c)r][aO+al f 2 +a2f* +a3f s +a4f a +j(bO/ 
SO f +bl f +b2 f 3 +b3 f 5 +b4 f 7 )] t £;ftSo r. <Di& 



25 

a0~a4STJfb0~b4}ifE*DCClit-CfcS o J5*^ f 

* ffi^^^f^A-f -5 r. £ \c a <o \ ^iMttKtz a*B 

[0104] rcoigfas:*fflv>x, ja«»«sHrto0fs 

^1 OMH z T'&9jlifi$3£B;a s 3 OMH z~l GH 
z -Cfe S^iaSEg; 3 2 MH z COiftf|jSO#^ 

Jl}g$C$5ffl3 OMHz-1 
GHzrt^ft-f-SSfWftfa, 3 0MHz, 4 OMH 
z, 50MHz, • • -9 90MHz, lGHztfc 

[0 10 5] ®B£#3ft*lftai2£tt2 Ofci^C, 

CO*g-, ^aSfEH-SCaaSR 1 O&tWtlWWWIMHStt 
1 l&JStfSttSfctfttb-C, i£«§Wft«W 9 &fev^ 

&V\> ISJ^SdbT, f!2T h*s: y?^ro*X14ffiI'J 

r ^ a vco^4r^ai-t-5 r i t -e# So 
[0106] sataEftjMOiaffi i o s^tf-jMLStt 

9 tfgttl bfcflE-< >-fcf— ^**©i!rlHtt*'fl^"t* 
ottfcJUHrt-S. rcofc*ic, ttttffitt-Jlt&affi i o 

r±, i&mt&tomm 9 * y bfc«s-f ^ 
bfc*«ttt*> * y roFf^eiB^t&^So 

[0 10 7] ffi2^^e— ^V*ZijU:o^-C 

co*— *>hfe<vmttU&.te CzijD C I i 3 = (v 

i ] t?&$o r c ] j b v ? x&m-to ze>m& 

*jS*^*ftfcffi2'f VfcT— ^^V* Zij^A^tlSo 
KM [Vi ] tegEfcJ-f&S^io, g-MM&MinZ&ffin 
tt C i i ] SifEffi C i i ) <n%-&tefflWi%m 

So 

[0 10 8] #4b\ *B2^ vfcf— y>-^Zijtrov^xco 
^hftroigSUWKSM: [ZiJ] [Ii] = CVi 
) KRfcJlftVNi ffi2T K5 s/ ^ >'^S.tJ ! ffi2 y T? 

So 

[0109] ttjMtt*tH*&att 1 1 »4» MWttM*» 

iot, s^ES.t^#H*^tai-6o m 
iwiMf-jitjioaaj i it*, wwtttmtttaaj i o*«>* 



(14) #M*F9 - 2 3 7 2 9 1 

26 

[oiio] fcas, r<©^, H*a>t&:b*Hatis*s. ai?j 

7r^>i 2teiWSft;fc*»Efttr«ffH05?*— 

(sawiMEWawafi^a-) 0 5 ttttKjf&&*ttis 

■ 2 0!9*SMf^S««#3MEiltiatefl7B-4:*t-. - 

cojaa^D-fi, ffi2-Y>-tf-yy^^gLffib > r*r,£ 

[0111] ««t|^3A«||CaiSeV2 OiSjgl!j$tLfc# 

1) o 

[0112] •9-^A-»ffi»a»3*s, ffliSmSSHiS 

*®cn <^:^csc5v^x, ttScciJ-^T'y v;/jsfls&£mj£ 

(S 2) o 

[0 113] •7"^7 P ^ti-iC« ! aSP4*SJt^$nfc^:T<0 
W-||tiWI*T bfeAsg^P^S (S3) „ feTLTV^ 

-TS (S4) o r<©^. ^t^s'T'S S4rli5i8i-. 
[0 114] S&Tb-CV>5*^8\ ffifK^ft^ffl^aSP 5 

»««)0 3 ^ batatas 5 1 ~s 5 4^o-c, 
5E«««c*iltttii-c (S5) o ^±-c«tr«ta^ 

JM«»©W-||t«><»5ab«Bia*W*&*n5« 
[0 115] 5E©W-||[»a» 9 ««*aW6Hrt«>^"C«> 

«jft«»E*sw-*«2-Y zijcon-gasfcrr b 

fcj6>5*»4rW'<* (S6) o ^Tbfc*^-, «^I?-3SJS 

[0116] !^s•TbTv^/£v^«^■, fiffiiff^saagis 9 as 

l*ifl5jaft*Jc*Jtt5lfE-r>'^-^>'-^Zij (»ffi© 
tt) trififfiSCfttto-CW-llt-i-S (S 7) 0 S^i(cf1-^«i 

50 asp 1 0 tK ^ f h so ai3it*a*KtBE-r >* tf- 



(15) 



- 2 3 7 2 9 1 
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SiSfcfit^gCta-fS (S 8) „ 

[0117] ftjMttjtftjMttaffi 1 1 a s £-c<z>&8!j/f?;K 

9) o JITLTV^^ XTvZfS 6J£IT£&!9>£ 
[0 118] »TLtV>5«*, ttJWJW g*&3§|3 1 
1 2fcKffii-S (S 1 0) o ^<a&, nXf*7if7S 9 

Z= j« /[ — — J; j 



28 



* *■ 0 2 i-f5 0 B 6 * 1 t 0 2 tfR DI^, o£ 
(9*1 = 0 2= ♦©»&*e«U"CW'»5. 

[0119] ffil^y^-^^^c-KaiJ^X'SJ 
*t,« 0 rrt, a>te#JS&$r, rttEMU pl=- (l 
/jo)) X (3jl/3t) -VfoiQ, p2 = - (1/ j 
w) X (3j2/3t) "CfcSo £fc, fcitWaVTs 

io -r-t— ) -cs>*»e'fci»fei"» A'CjB^aJB* 

[0 12 0] 
[*3] 



* 



.-IbF 



3 4 K 



2COS0 



1 e 
+ p I Pi — 



-JUr 



]ds 



[0 12 1] J l&tfj 2f4*— V'h&lCiSttSSH! 

»T©liEWttvvf two*— * v h&fcfcaWH-?* 
[0 12 2] KT, ftE-fVtr— y^j»J«*Jfcf ©a 

* (n=-i,o, 1,2, ■ • ■) ©^JlS;T**i-r i*st?* 

5, k= 2 k f /c-C&So ctt3tiit?&S 0 

[0 12 3] WrwSE^t*, K^IEtt**— > >- 



14, Hl^co^tcj; 0 JRMH«c*r£Jfc£ J: 5 HfcJgfltte 

[0 12 4] E#ES£**— > ^ hjfefC*5VVT\ 06© 

30 -?#5„ r rX\ dlf4*yjK— /KD<©«£, d2f4*/tf? 
— /K2>fi0fi$ % d3(4*y tff— A-<3>C9;g;£, d4!4*/tf?— 

/u©rog£-e$>5 0 

Sift*/*?— A*® J 1 =sink(z-zO)/sinkdl 

WM*y?$—A<® Jl = sink(z2-z)/sinkd2 

HaS^Vtf?— As® J 2 =sink(t-t0)/sinkd3 

llifc^yjtf— /U© J 2 =sink(t2-t)/sinkd4 

i*bfe©*WIM*«rfflv^, *i\ *y^-/w©i*y 
tf—A'<&<E>ift5.'Cyyt—y-yx z 13&CJ**,/ A-CDi: 

40 -O-tf— j^^^ZlS^Lt^ZM^T^i 5f'**S 0 
[0 12 5] 
[ft4] 



(16) 4$M¥9-2 3 7 2 9 1 

29 30 
}ofl tiZt 

Zta" X X Csink(z*2o)5ink(t-to)cos 01 

4*rsinkdisinkda Uzo 



e" Jkr 



-cosk(z-Zo)coskCt-to)]- dzdt 

r 



j<D ^ tsZl 

2 M= X XCsink(z-Zu)sink(-t+tt)cos^ 2 

47r sinkdtsinkd4 tiZo 



e- Jkr 

+cosk(z-zo)coskC-t+ta)] dzdt 

r 

[0 12 6] r rr% ^/tK— JVm<D } jgffl.T = (z 2 + t *^Wo a= c/z/4 7c-CfoS c 

2 -2ztcos0 + h 2 ) 1/2 -CfcSi + Siu ±5£CQ*@£ 20 [0 12 7] 

>- tf — ^ z wxt* z i4co«»ajtt£jLT^ i 5 tea * [ ft 5 ] 

jo> Ai k k 

=j =ja — 

4?rsinkdisinkda 4tt sinkdisinkdj Ai 

jo? u cfi k k 

= ] =ia — 

4 7rsinkdisinkd4 4tt s inkd tsinkda A 2 

[0 12 8] ^eyjK— /HB^EBI r ri, WT<£><£ 5 tei5{&-?£ £ c 

y /K£>4fiW£ tffli^co^-y >K©«^IBcoiE*t«rrO -^30 

r=[ rO 2 -h(r 2 -rO 2 )] 1/2 = (rO 2 + A) 1/2 = rO(l+A/ rO 2 ) iy2 

^r0(l+A/2rO 2 — A 2 /8r0 4 + ■ - • ) 

= rO+A/2rO-A 2 /8r0 3 + • • • =rO+d 
rrt, rO=(zi 3 + ti 2 - 2 zi U cos 0+ nkd3-C&So 
h 2 ) 1/2 t?&So ftot, ffiE^^tf— ^^Z13& [0 12 9] 

O^ZHttfiJlT^J: 5te**ftS 0 rrT% Al = sinkdlsi [$T6] 



(17) WM¥9-23?29 1 

31 32 
k tlZi 

2ia= la — e " ,k " X / Csink(z-z 0 )sink(t-to)cos^i 
Ai toZo 



e - 1 * 4 



-cosk(z-zo)coskCt-t 0 )3 dzdt 



k t 2 Zi 

• i4= la — e " ,kr0 / /[sink(z-z 0 )sink(-t+t2)cos^2 
Ai tiZo 



+cosk(z-zo)cosk(-t+ta)] dzdt 

r 

[oi30] rrt, ttnut£mz.irz>lt.*>\^ z - *5» ~ rr\ A»«s-es>5, a = 2 s/kx-fcs, 

zO= u v t-tO=v, w=- t+t2i*J<o *3t, [0 13 1] 

stK— ^asfi^fccoi LT, KAT^i: 5 f^Jg^ififlsl&ff *20 [j&7] 

sin ku ku - (ku)V6. cos ku =?l-(ku)V2 

u=0. 1 A -* sin(0.2ff) = 0.587785 

*= ku = 0. 6283 (+6. 8930 

ku-(ku)76 = 0.586958 (-0.1430 

cos (0.2 a:) = 0.809016 
*»l-(ku>V2 = 0. 802608 (-0. 7930 
u=0. 12 A— sin(0.24 n) = 0.684547 

^ ku = 0. 75398 (+10. 1430 

- ku-(ku)V6 = 0.682542 (-0. 29S0 

cos (0.24 it) = 0.728969 
=?l-(ku)V2 = 0.715755 (-1.8130 

[o i 3 2] j^JLkiri 9, fis-rxf— ^>-^zi3©ii -tfcs. 

&&R1 f*WT<Z5<fc5K^£ft£<> ft*J» (&8) \Z.tf [0 13 3] 

i-&b (ft 9) lc^=S£tt#ttT*KLT«ISiT,* [&8] 



(18) 1$f¥9-2 3 7 2 9 l 

33 34 
k ttZi 

Rx =a — S JCsinku sinkv cos^i 

At toZa 

sinkd 

-cosku coskv] dzdt 



k tizi (ku) 3 (kv) 3 

-a — f S (0(u - ] [kv ]cos <t> \ 

Ai toZo 6 6 



(ku) 4 (kv) 2 (kd) 3 1 

-[1- ][1 ] ) [kd - — ] —dzdt 

2 2 6 r 



k t i zi uv 3 + u'v u 3 v 3 

a — S S CCuvk 2 k 4 t k 8 ]cos0i 

Ai toZo 6 36 



u*+v* uV (kd) 3 1 

.[!_ k 4 ] ] [kd ] —dzdt 

2 4 6 r 

[0 13 4] * * [&9] 

1 ttZi uvH u*v uvd 3 

= a — J" J" C[uvdk*-( d+ — )k 8 

Ai toZo 6 6 



u 3 v 3 GivH u 8 v)d 3 u 3 v 3 d 3 

K d+ >k» k"*]cos 4>^ 

36 36 216 



uHv* d* uV u'+v* 

-dkH( d+ — )k 4 -( df d 3 )k fi 

2 6 4 12 



uV 1 

-d 3 k 8 ] ] dzdt 



24 r 

[0 13 5] SC*1««*»H:-t-**:«>»c, k * Alttf--f ^H**©-^ 4, Al = 

#<©^<©«#&Pl~P8Kg# ±SC«WTroj; sinkdlsinkd3±f dld3k z rWAiaJjEflaffiSrfSA 

Rl =[ a/Al][( Plk* - P2k s + P3k 8 - P4k 10 )cos <© £ 5 £ ft 5 „ 

01- P5k 3 + P6k 4 - P7k 6 + P8k 8 ] 5K 

Rl =[ ae - JMr ° / (dld3k 2 )][( Plk *- P2k 8 + P3k 8 - P4k io )cos0l 

- P5k 2 + P6k* - P7k 6 + P8k 8 ] 
= [ ae ~ ilar0 /(dld3)][( Plk 2 - P2k* + P3k 6 - P4k 8 )cos<H 

- P5 + P6k a - P7k* + P8k s ] 



(19) «pW¥9-23 7 29 1 

35 36 

5„ . So 

[0 1 3 6] IfciC, ffll^yf- yv*Z13CDriH£ffiIl [0 13 7] 

r±«T<oJ:5fc*3;ft5. (&i o) KSH-ifc£ [&io] 

k tiZi 

U s a — J* S Csinku sinkw cos^ i 

At toZo 

coskd 

tcosku coskw] dzdt 



k tizi Cku) 3 OnO 3 

a — J* J CCku ][kw ]cos0 i 

At toZo 6 6 



(ku) a (kw) 2 (kd) a 1 

■CI ]Q 3 1 CI ] — dzdt 

2 2 2 r 



k tizi uw 3 + u 3 vi u 3 w 3 

a — J" / C Cuwk 2 k 4 + k'3 cos <fi i 

Ai toZo 6 36 



uHw 2 uV Ckd) 2 1 

H k a k«] ]Q ]] — dzdt 

2 4 2 r 



[0138] *30* [*1 1 ] 

& tizi uwH u s w uwd 2 

= — / J* C Cuwk 3 -( + — ) k 

Ai toZo 6 2 



9 



u 3 «/ a uw*+ u 3 w u 3 w* 

+( + d * )k r d 2 k»:cosgi , 

36 12 72 

u 2 +w* d a U V u a +w ! 

-k+( + — )k» -( + d a )k s 

2 2 4 4 

uV 1 

+ d 2 k 7 3 — dzdt 

8 r 

[0 13 9] iit, *.*nSMt£&\z.-+Z>1tlbte.* k 3 I 1 =[ o/Al][( Qlk 3 - Q2k 5 + Q3k T - Q4k 8 )cos 

<*«*0«**Q1~QBK:»#*J*.S^ ±5£teWT<£>J: <p\- Q5k+ Q6k 3 - Q7k s + Q8k T ] 

5K*£il$„ 50 m' s Al<75ja^^l = sinkdlsinkd3^dld3k 3 SrftA 



(20) #M¥9 - 2 3 7 2 9 1 

37 38 

II = [ a e - J5cjr0 /( dld3k 2 )][( Qlk 3 - Q2k s + Q3k 7 - Q4k* )cos0l 

- Q5k+ Q6k 3 - Q7k 5 + Q8k 7 ] 
= [ ae - Jk3r ° /(dld3)][( Qlk- Q2k 3 + Q3k s - Q4k 7 )cos0 1 

- Q5/k + Q6k- Q7k 3 + Q8k s ] 

J&LbtCfc?). fflE-Y ^tf— -Pl/XZlwmi JlIl*S*ft [0140] #>*JC N ffiE^r^fcf— i^X^Z 13tt£iT<© 

Z13=R1 + j I 1 

= [ ae - J3cr ° /(dld3)][( Plk 2 - P2k 4 + P3k 6 - P4k 8 )cos0l 

- P5 + P6k 2 - P7k 4 + P8k 6 ] 
+ j[ ae ~ Jlsjr0 /(dld3)][( Qlk- Q2k 3 + Q3k s - Q4k 7 ) cos 0 1 

- Q5/k + Q6k- Q7k 3 + Q8k 5 ] 



-YVtf— ^^Z13«r*"f-a:K*5VNT. cos 0©«iffo 

Z14=[ ae " Jlcr0 /(dld4)][( Rlk 2 - R2k 4 + R3k 6 
- R4k s )cos0 2+ R5 - R6k 2 + R7k 4 - R8k e ]+ j 



S4 



[ ae /(dld4)][( Slk- S2k 3 + S3k s 

k 7 )cos0 2 + S5/k - S6k+ S7k 3 - S8k 5 ] 
fyjtiz, H^L4zs\£—?lsX (Z13+Z14) »4. — 

Z13+Z14=e - JtarQ [(C0+Clk 2 + C2k 4 + C3k s + 
C4k s + • • ■ +j(C5k " X +C6k + C7k 3 + C8k s + C 
9k 7 + • • )] 

fflS-f >-tf— ^X;* (Z23+Z24) ^OV^t>[Sl$I^L 

Mj^tBI^ytf- ^>-^-C&9 . Z24f4^e/tf?— a-© 
cfe y tK— /u© coffl e ^ >- tf — ^ >- ;* -e & £ o 

[0 1 4 1 ] t£ot\ ffiS^Vtf-^^^ (Z13+Z14 
+ Z23+Z24) fc. ±XiPI#»C. JKSck (SP*?, 

® (s * ,s y ,s , )=(Q,0,1) 
" ®<t , ,t , f t . Msin0i f Otcos <£i) 

f , w (Sin^a.acos^a) 

(v » f v* ,v« W x/0, h/jo, 0) 
(w * ,w y ,w s M-h/p, x//?, 0) 

[0144] CAEM^ z JK«fc<0*#fr*-5»a\ ffitt [0145] 



i-Sfcfcfc* B7te*i-*/tf— ^£%*.««> EI7fcjo 

2 i-f-So 0 7"Ctt0i <t0 2 <k*siac*frx 
1 =02 = 0<^#^^IEttLTV>So 
[0 14 2] «iKHfcJ:S«»fcoi,^T#*6 0 

dltt^eyaK— /U'OoftS, d2f4^ey^— /K2)^ft 
d3tt*y2K— d4tt*eyjK— /u©<0«£ 

30 ttjSfc^&ysK— /U® Jl =sink(z-zO)/sinkdl 
J2 =sink(z2-z)/sinkd2 
M3 =sink(t-t0)/sinkd3 
M4 =sink(t2-t)/sinkd4 
*7t, *{4-<^ h^J4»T«)J:5K*r-i:^"C*5o 
[0 14 3] 
[»1 2] 




(21) %fffl¥-9 — 2 3 7 29 1 

39 40 

1 1 dk p 6h , 
H0= — VxA = ( ) 

(JL fJL dZ 8 0 

1 dh 3 

kp=Qt£<D-£ H#= - 



U dp 

[0 14 61 VTSi/ayiCO^T^jtZo 0 7 * [0148] r^t, ±5£K^Ttf>&#£rftA-?-5c 

\ci3\,^X, V-J^tt 2<DWm%fa<Z>mftl8.ftft^ Ht = [0 14 9] 

-h/pXH* sin0t?fe5^^>, yr^^3^Bf4^T 10 [&15] 

[0147] 
I3&1 4] 

M U 
B = -h J* M — sintf hdt 
t 0 

h 1 3A, 

= — S M — sintf dt 

& t p dp 

*20 

At = — / J dz 

47T z r 



p=(x 2 +h 2 ) l/2 

r = U?*+(z-z') 2 } l/2 =(z 2 +t 2 -2ztcos 0+h') l/2 
z' : t/** @t @Oz ^ 

dr iO 
djo r 

d\* fi d e- JkT 

= — X J dz 

dp \n z dp r 

= S J Hk4e- ,lir - -4e- u ' )dz 
z r r 3 

[0 15 0] tot, VT? f Sa>BtZ* «7©J:5t [0 15 1] 

6. [&16] 



(22) «Flfi¥9-2 3 7 2 9 1 

41 42 

h 1 d e" Jkr 

B = — S S J M — sin0 dz dt 

4/r t z jo 5 10 r 

hsin # jk 1 

SS JM[- — — ]e- Jkf dz dt 

2 a«3 



4;r t z r 

[0 15 2] 3?}r x —^-60*^7}?— ^co^iflil^ro* ii5-C^Sc 
y^-^ro^irofficoEgilfl*, HUtH^ rO=( Zl a + [0153] 

2 - 2 zi t i cos h 2 ) 1/3 ±rrO+d ^SH" 10 [fl7] 

hsin0 „ jk 

B ^ e- ,krn J* J M J C 

4tt t z r 2 

1 



r 3 



]e" ,kd dz dt 



[0 15 4] =6£-=>-C, *=Jtf—/V®b*:J-i8—^<2>k<0 20-&k&X-%Z, o 
F^COU T^Va VB13 % 22:0 s , * / *K— /KD £ * y [0 15 5] 

hisin^i 

Bia= e -jkro / J* sink(z-zo) 

47rsinkd 1 sinkd 3 t z 



jk 1 

sink(t-to) [-—- ]e _ud dz dt 

r z r a 



Bu= e -i*ra j. x sink ( z > Zo ) 

47rsinkdi sinkd4 t z 



jk 1 

sink(ta-t) [- — ]e" ikd dz dt 

r 2 r 3 

[0 15 6] rrf, SC*«a!*»fc+ S7t*{=, z- 40 ^2J£fi^Tz>J:5^£*u5o (*1 9) f-* 

zO=u % t-tO=v , w =- t+t2<k±J<„ i-^i (3&2 0) Kmttbtemrxmm^xmmisfr 

5o BP*5, sinku ^ku-(ku) 3 /6&tfcosku ±? 1 -(ku) [0 15 8] 

/2T'feS 0 [3*19] 
[0 15 7] Sl±K£y, ftS.VTf^a^BlWtim. 



2 



(23) #0^9-2 3 7 2 9 1 

43 44 

1 

J* Jsinku sinkv [ ]e ~ ikA dz dt 

t z r 3 



(ku) 3 (kv) 3 

=-/ J[ku Hkv - — ] 

t z 6 6 



[coskd- j sinkd]— dz dt 
r 3 



(ku 3 kv) 3 (kd) a 

-//[ [ku ][kv HI-—] 

t z 6 6 2 



(ku) 3 (kv) 3 
- j (ku J[kv ] 



(kd) 3 1 

[kd ] ] dzdt 

6 r 3 

[0159] * * [$C2 0] 

u 3 v+uv 3 + 3uvd 2 
=-J* /[ uvk 2 k 4 

t 2 6 

uV+3u 3 vd 2 +3uv 3 d 2 uVd* 

+ k 8 - k 8 

36 72 



u 3 vd+uv a d+uvd 3 
-j [uvdk 3 - k 8 



uVd+u 3 vd 3 +uv 3 d a uW 1 
+ k 7 k 9] j — dz dt 

36 216 r 3 

[oi60] ttffiWmict-Zfttbic k 2 Twi 5fc*£ft5„ (&21) £.m-ttt m 

Plk 3 + P2k* + P3k s + P4k 8 + j(P5k 3 + P6k s + [0161] 
P7k r 4- P8k 9 ) [&2 1 ] 



(24) <ftffl¥-9 - 2 3 7 2 9 1 

45 46 

jk 

X Jsinku sinkv [ - — — ]e ~ iki dz dt 
t z r 2 

uVuv 3 + 3uvd 2 

=-XXCuvk 2 k* 

t z 6 

uV+3u 3 vdH3uv 3 d 2 „ uW 

+ k 6 - k' 

36 72 



u 3 vd+uv 3 d+uvd 3 
-j [uvdk 3 k 5 



uVd+u 3 vd 3 +uv 3 d 3 uVd 3 jk 

+ — - k 7 k a 3 ] — dz dt 

36 216 r 2 

[0 16 2] * * [2£2 2] 

u 3 vd+uv 3 d+uvd 3 

=-X X [ uvdk 4 k 8 

t z 6 



u 3 v 3 d+u 3 vdHuv 3 d 3 a u 3 v 3 d 3 tn 

+ k a k 10 

36 216 

u 3 v+uv 3 + 3uvd 2 
+][uvk 3 k 5 



uV+3u 3 vd 2 +3uv 3 d 2 uVd 2 1 

+ k T k 9 ] ]— dz dt 

36 72 r 2 

[0 16 3] rr?, iS^^^^S k 2 40^B13=(hlsin*l /A % sinkdlsinkd3)e --»~°x[ Plk 

s?CDJSro^^Ql~Q8iC*#«|^5i:, ±.&i*UT<D£ 2 + P2k* + P3k 6 + P4k a +j( P5k 3 + P6k s + P7k 

5fC*$tL5 0 7 + P8k 9 )+ Qlk* + Q2k e + Q3k s + Q4k 10 + j( Q5 

Qlk* + Q2k s + Q3k 8 + Q4k 10 4- j(Q5k 3 + Q6k s + k 3 + Q6k 5 + Q7k T + Q8k s )] 

Q7k 7 + Q8k e ) r^T\ i^Jcifi^'tSsinkdlsinkdSirdldak 2 <HtAi~ 

So * 

B13= '(hlsin0l /4*dld3)e - Jteo X 

[ P1+ (P2 + Ql)k 2 + (P3+Q2)k* + (P4+Q3)k 6 + Q4k 8 
+ j[ (P5+Q5)k+ (P6+Q6)k 3 + (P7+Q7)k° + (PS+Qaik 7 ) ]] 
= e [ Ri+ R2k 2 + R3k* + R4k s + R5k° 



47 

«3t?§5„ fin*), way r^avBHttWTeo.tsiz: 

*£ttS 0 

B14= = e [ S1 + S2k 3 + S3k* + S4k e + S5k 

8 + j(S6k + S7k 3 + S8k° + S9k T )] 

$>X.\C, mS.VTfi/a^ (B13+B14) f±, &>T<D£ 

[0 1 6 4] B13+B14=e - Jtar ° [ C1+ C2k a + C3k 
4 + C4k e + C5k a +j(C6k + C7k 3 + C8k s + C9 
k 7 )] 

fflSUT^Vgy (B23+B24) K-O^XhWim^X 
*»5riiS^5 a B23tt*yjK— yP©,J:*yjK-/^ 
@©tiS!)r^i/ayt?fe!!), B24f4*y *K— Sl/Qb^ 

y yrffa s» 

[0 16 51 IfoT, nK-O*— fy* (B13+B14 
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